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I. INTRODUCTION
Ultrasound is now used in a wide variety of applications which can he characterized as either sensing modalities or actuating modalities. Sensing amlications include medical fruitful applications of ultrasound remain unrealized. It is often a lack of adequate transducers that precludes the* Clean p-type Si wafer retically interesting ultrasonic systems from materializing. Air-coupled ultrasonic inspections motivate the development of air transducers [l] , 121, [3], (41, [S] and the advantages of limited diffraction beams motivate the realization of 2-dimensional transducer matrices 161. 171. 181.
Oxide growth
Although piezoelectric ceramics and engineering cleverness have enabled a significant number of ultrasonic devices and systems, many modern applications would benefit from transducers based on a different Drinciole of actuation and . It is important to note that the MUTs were designed as aLi transducers. This accounts for the poor matching evidenced by multiple echos. The optimization parameters recommended in the following model would result in hetter matching, yielding a greater overall system budget. where It is the membrane thickness, and P is the external uniform pressure applied to the membrane. The equation is derived from an energy formulation and the critical assumption is that the tension generated by a displacement z is small compared to the tension T . 
The quadratic formula then gives the solutions where 1, is the gap t,hickness, F is t,he dielectric constant of the membrane material, and S is the area of the membrane. the membrane undergoes no displacement at it's periphery, and the derivative of air gap thickness is equal to
at an electrical equivalent circuit we can define a transformer ratio 
It is clear that n can be made larger by increasing the applied voltage or by decreasing the membrane and air gap thickness. Now we can draw the small signal equivalent circuit shown in Fig. 8 . 
